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Sii. .K^' H r ^PPT'^ f""^ "^P^ °f ^ aneurysmic vessels utilizing in situ deployment of an inflatable 

tubular shaped device (1) having a longitudinally oriented annulus (17). When inflated, the size and rigidity of the device (1) is 
increased, thereby providing suppletnental strength to the vessel wall and a lumen (8) for the passage of fluid 
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AMENDED CLAIMS 
[received by the Intemational Bureau on 23 July 2004 (23.07.04); 
original claims 1-17 amended; new claims 18-57 added] 



What I claim Is 

1 . An Inflatable tubular shaped graft comprising: 

a. a first outer wall; 

b. a second Inner wall having a smaller diameter than the first outer wall; 

c. at least one fused Juncture of the first and second wall that creates fluid 
impermeable seals and fluid communicating passages within a resulting 
interstitial space between the first and second wall; and 

d. a valve to convey fluid into the Interatitiai space to inflate the graft and create a 
lumen within the tubular graft. 

2. The graft of claim 1 further comprising a plurality of junctures of the first wall and the 
second wall in a selected orientation wherein at least one juncture is intersected by 
at least one passage capable of conveying fluid within the interstitial space. 

3. The graft of daim 2 wherein at least a portion of the selected orientation of the 
junctures is substantially circumfsrentlal. 

4. The graft of daim 2 wherein a fused juncture of the first and second wall Is variably 
sized to create a non-linear longitudinal axis of the graft. 

5. The graft of claim 1 wherein the outer wall has a greater longitudinal length between 
each fused joint than the longitudinal length of the inner wsiW. 

6. The graft of claim 1 vt/hereln the inner and outer walls are comprised of materials 
having differing elasticity. 

7. The graft of claim 1 wherein at least one of the inner and outer walls are comprised 
of rKjn-eiastic material. 

8. The graft of daim 1 wherein at least one wall is comprised of a material selected 
from a group consisting of polyethylene, polyurethane, TFE, PTFE, and ePTFE. 

g. The graft of daim 1 further comprising a fluid that can be communicated through the 

vah/e to fill the Interetitlal apace. 
10. The graft of claim 8 ftjrther comprising a component for locating the tubular shaped 

graft and inflating the graft with the fluid within a vessel lumen to form a lumen within 

the graft through which body fluids may be conveyed. 
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1 1 .The graft ef dalm 1 further comprising radially oriented web reinforcement within one 
or more fluid oommunicating chambers within the interstitial space of the inner and 
outer walls. 

12. The graft of claim 1 1 wherein the radially oriented web reinforcement is comprised 
of non-elastic material. 

13. The graft of claim 1 1 wherein the radially oriented web reinforcement is comprised 
of material attached to the Inner and outer walls in a corrugated manner and 
allowing fluid communication between the inner and outer walls within the interstitial 
space. 

14. The graft of dalm 13 wherein the material is comprised of a web of 2 or more inter- 
connected fibers. 

15. The graft of dalm 1 1 wherein the radially oriented web reinforcement maintains the 
spacing and orientation of the Inner and outer graft wall after addition of fluid. 

16. The tubular shaped graft of claim 1 having a first and second end wherein an outer 
diameter of the flrst graft end is diffierent than the outer diameter of the second graft 
end. 

1 7. The graft of claim 1 for treatment of aneurysms. 

18. The graft of claim 1 for treatment of atherosclerosis. 

19. The graft of dalm 4 wherein after the interstitial space is filled vaith fluid, the outer 
wall fbmis a substantially cormgated surlPace and the inner wall forms a substantially 
smooth surface. 

20. The graft of dalm 9 wherein the fluid Is a cureble composition. 

21 . The graft of dalm 20 wherein the curable composition is selected from the group 
consisting of a monomer, a liquid pre-poiymer and an un-llnked polymer. 

22. A method for repair of vessel wails comprising the steps of: 

a. inserting a scalable two wailed tubular shaped graft within the vessel lumen 
utilizing a catheter having a fluid conveying means in communication to a valve 
accessing an interstitial space between the two walls of the graft; 

b. maneuvering the graft to a selected location within tfie vessel lumen; 

c. inserting fluid through a contrdlabie valve within the graft and into interstitial 
space between the two walls of tfie graft; 
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d. continuing the addition of fluid to deploy the graft in a radial direction sufficient 
that the one wall contacts the vessel wall and a lumen Is created along the 
longitudinal length of the graft; and 

e. withdrawing the catheter. 

23. The method of claim 22 further comprising continuing the addition of fluid to 
Increase the Inner diameter of the graft lumen to a controlled size after the graft wall 
contacts the vessel wall 

24. The method of daim 22 further comprising reinforcing the wall of the vessel with the 
fluid Inflated graft. 

25. The method of claim 24 further comprising reinforcing the vessel wall with the fluid 
stiffened graft wall. 

26. The method of daim 22 further comprising using the inflated graft to isolate a 
diseased vessel wall from the vessel lumen. 

27. The method of daim 22 further comprising using the radial expansion force of the 
Inflating fluid to widen the vessel lumen. 

28. The method of claim 22 further comprising using non elastic internal support 
attachments connecting the two walls of the graft to retain a desired shape and 
dimension of the graft after inflation with fluid. 

29. The method of daim 28 further comprising varying the dimensions of the internal 
support atteichmente to ereato a conrugated outer surface on the outer wall of the 
graft after fluid inflation. 

30. The method of daim 29 further comprising using the corrugated outer suriace to 
facilitate the retention of the graft at a desired location within the vessel lumen after 
withdrawal of the catheter. 

31 . The method of daim 22 further comprising treating aneurysm. 

32. The method of daim 22 further comprising treating atherosderosis. 

33. A method of treating aneurysm comprising the steps of: 

a. inserting a flexible two walled tubular shaped graft within the vessel lumen 
utilizing a catheter having a fluid conveying component and where the graft 
further comprised 
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(i) two wails fluid sealed at each end of the graft and forming a fluid seaiable 
interstitial space between the walls; 

(ii) a plurality of connectors oriented in a substantially radial direction within the 
Interstitial apace and attached to the two walls; 

(Hi) a controllable valve aocessing the interstitial space between the walls of the 
graft and attachable to the fluid conveying component of the catheten 

b. maneuvering the graft to a selected location wKhin the vessel lumen proximate to 
the aneurysm; 

c. inserting fluid through a controllable valve within the graft Into the interstitial 
space between the two walls of the graft; 

d. continuing the addition of fluid to deploy the graft In a radial direction sufficient 
that an outer wall of the graft contacts the vessel wall and a lumen is opened 
within the graft in communication with the vessel lumen; 

e. continuing the addition of fluid to cause the graft wall to stiffen and isolate the 
aneurysm from the vessel lumen; 

f. withdrawing the catheter; and 

g. continuing use of the stiffisned graft to reinforce the vessel wall. Isolate the 
aneurysm and maintain the graft lumen In communication with the vessel lumen. 

34. The method of claim 33 ftirthar comprising using a graft comprised of substantially 
non-elastic materials and of a selected inflated shape and dimension. 

35. The method of claim 34 further comprising a non linear shaped graft selected ibr 
compatibility with the shape and dimension of the vessel lumen to be treated and 
orienting the graft to the vessel shape prior to the addition of fluid. 

36. The method of claim 34 further comprising using a non linear shaped graft selected 
and dimensioned for compatibility with the vessel lumen to be treated and orienting 
the graft to the vessel shape prior to the completion of fluid addition. 

37. The method of claim 34 further comprising inserting a graft containing at least one 
fenestration and orienting the fenestration to a branch of the vessel lumen. 

36. A method of treating atherosclerosis comprising the steps of: 
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a. inserting a flexible two walled tubular shaped graft within the vessel lumen 
utilizing a catheter having a fluid conveying component and where the graft 
further comprises 

(I) two walls fluid sealed at each end of the graft and forming a fluid sealable 
interstitial space between the walls; 

(II) a plurality of connectors oriented in a substantially radial direction within the 
interstitial space and attached to the two walls; 

(III) a controllable valve accessing the interstitial space betwi/een the walls of the 
graft and attachable to the fluid conveying component of the catheten 

b. maneuvering the graft Into an area of atherosclerosis within the vessel lumen; 

c. inserting fluid through a controllable valve within the graft into the interstitial 
space between the two walls of the graft; 

d. continuing the addition of fluid to deploy the graft in a radial direction sufficient 
that an outer wail of the graft contacts the vessel wall and the diameter of the 
vessel lumen Is expanded and a lumen is opened within the graft in 
communication with the vessel lumen: 

e. continuing the addition of fluid to cause the graft wall to stiffen and the graft 
lumen expand to a selected diameten 

f. vi'ithdravidng tha cath(st@r; sind 

g. continuing use of the stifl'sned graft to reinforce the vessel wall, maintain the 
expanded vessel lumen and maintain the graft lumen in communication with the 
vessel lumen. 

ag.The method of claim 38 further comprising using a graft comprised of substantially 
non-elastic materials and of a selected inflated shape and dimension. 

40. The method of daim 39 further comprising using a non linear shaped graft selected 
for compatibility with the shape and dimension of the vessel lumen to be treated and 
orienting the graft to the vessel shape prior to the addition of fluid. 

41. The method of claim 39 further comprising using a non linear shaped graft selected 
for compatibility with the shape and dimension of the vessel lumen to be treated and 
orienting the graft to the vessel shape prior to the completion of fluid addWon. 

42. A tubular shaped graft comprising: 



15 

AMENDED SHEET (ARTICLE 19) 



« 



wo 2004/060214 



PCT/US2003/041317 



a. a first hollow cytindrieally shaped flexible component having an open first 
proximal end and a open second distal end and fomiing an outer wall of the graft; 

b. a second hollow cyllndrlcally shaped flexible component having a firet open 
proximal end and a second open distal end and forming an Inner wall of the graft; 

c. a fluid impemr»eable seal joining the first ends of the first and second components 
and a fluid impermeable seal Joining the second ends of the first and second 
components forming a two walled lumen; 

d. a valve to convey fluid through the graft wall Into an interstitial space between 
the sealed ends of the outer wall and inner wall of the lumen to Inflate the graft; 

e. a plurality of flexible connectors within the interstitial space and attached to the 
outer wall and Inner wall. 

43. The graft of claim 40 wherein the outer wall has an uneven surface and the inner 
wall has a smooth surface. 

44. The graft of claim 40 wherein at least on© of the group of connectors, inner wall or 
outer wall are substantially non-elastic. 

45. The graft of claim 42 wherein the graft Is of a prs-selected inflatable dimension and 
shape. 

46. The graft of claim 42 wherein the connectors are of varying length to cause the outer 
wall surface to b® corrugatsd. 

47. The graft of claim 42 whsrein the connecfioi^ am of varying length to cause th® outer 
wall surface to be dimpled. 

48. The graft of claim 42 wherein the Interstitial space contains a plurality of chambers. 
48. The graft of daim 48 wherein the chambers are fonned by the inner and outer walls 

being joined together. 
50. The graft of claim 42 wherein the Inflated outer diameter Is less than 10 mm. 
51 .The graft of claim 42 wherein the fluid Inflating the graft is a curable composition. 

52. The graft of claim 49 Is curable composition is selected from the group consisting of 
a monomer, a liquid pre-polymer or an un-4inked polymer. 

53. The graft of claim 42 wherein the fluid inflating the graft contains saline. 

54. The graft of claim 42 wherein at least one wall Is comprised of a material selected 
from a group consisting of polyethylene, polyurethane. TFE. PTFE and ePTFE. 
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55. The graft of claim 42 wherein the outer diameter of the distal end la different from the 
outer diameter of tiie proximal end. 

56. A non-linear tubular ehaped graft compriaing: 

a. a first hollow oyllndricaily shaped flexible component having a open flret preximal 
end and a open second distal end and forming en outer wail of the graft; 

b. a second hollow cyllndrtcaliy shaped flexible component having a open firat 
proximal end and a open second distal end and fomiing an Inner wall of the graft; 

c. a fluid impemieable seal joining the first ends of the first and second components 
and a fluid impenneable seal Joining the second ends of the first and second 
components fomning a two waited lumen: 

d. a valve to convey fluid through the graft wail Into an interstitial space between 
the sealed ends of the outer wall and Inner wall to inflate the graft; and 

e. a plurality of flexible connectors within the Interstitial space and attached to the 
outer wall and Inner wall. 

57. The grafi of claim 56 further comprising one or more Junctures of the firet and 
second wall between the sealed first and second ends variably sized Id create a 
nonlinear longitudinal axis of the graft after Inflation with fluid. 
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